The experimental charged particles multiplicity distributions in e + e − annihilation to hadrons are compared with the distributions obtained by PYTHIA. The ratio χ 2 /degrees of freedom is calculated for 6 energies at √ s 14 -206.2 GeV. The necessity of more subtle tuning of PYTHIA at the energy of Z 0 peak is discussed.
Introduction
In the last decades both experimentalists and theorists have applied significant forces to understand character of hadron interactions at high energies. As result many aspects of hadron processes at high energies became clear not only qualitatively but also quantitatively. The last corresponds to quantum chromodynamics which was able to describe quantitatively many the simplest processes occurring at short distances. However, it is impossible to count on QCD calculations of the multiple hadron production, these processes have enormous number of degrees of freedom. Thus one has to use different model approaches. A quantitative description of high energy processes by Monte Carlo generators can be considered as one of these approaches. Monte Carlo generators are perspective method of theoretic study at all energies of the existing accelerators including LHC, since any other approaches, theoretical as the BFKL theory or phenomenological as the Regge theory, are only valid to the values of 1/ ln √ s order of magnitude, where s is the square of total center-of-mass energy. Since even for LHC ln √ s ≃ 19, then it is necessarily to take into account the next to 1/ ln √ s corrections what is an inexecutable task at the most cases. Therefore it is essentially to construct such MC generator which will describe well processes both in hard and soft regions.
Amongst generators describing well hard processes there is known PYTHIA [1] . Still soft processes, i.e. processes with small transverse momenta, are included in PYTHIA only on basis of the simplest phenomenological models, the values of cross sections are not generated. The multiparticle processes are described with the simplest pomeron model in which only one string is stretched between quark and diquark. Pomeron cuts are not taken into account. The weakness of PYTHIA is also in absence of the AGK sum rules [2] . An oscillation structure in the multiplicity distribution function P n = σ n /σ tot , where σ n is the topological cross section of n hadrons production, σ tot is the total cross section of hadron-hadron scattering, that can be observed at the LHC energies, follows from the AGK rules. Since PYTHIA is the most advanced programm then the future MC generator describing both hard and soft regions, in our opinion, should be based on PYTHIA.
In the present work we will study how multiplicity distributions obtained with PYTHIA agree with experimental data. 
√ s = 14 GeV
Experimentally there were obtained 2 704 events (TASSO) [3] . The experimental values of P n and the corresponding probabilities obtained by PYTHIA are shown in Fig.1 . Both statistical and systematical errors are included. The χ 2 is presented in Table 1 . 2.2
Experimentally there were obtained 29 649 events (HRS) [4] . The experimental values of P n and the corresponding probabilities obtained by PYTHIA are shown in Fig.2 . Both statistical and systematical errors are included. The χ 2 is presented in Table 2 . Experimentally there were obtained 52 832 events (TASSO) [3] . The experimental values of P n and the corresponding probabilities obtained by PYTHIA are shown in Fig.3 . Both statistical and systematical errors are included. The χ 2 is presented in Table 3 . Fig.4a . Both statistical and systematical errors are included. The χ 2 is presented in Table 4a . Unlike the previous ones, the ratio of χ 2 /degrees of freedom = 1155/25 is very large for the results of L3 col., although visually the experimental and generated points are in good agreement (especially if one takes the curve fitting the generated points but not the points themselves, as it was done in some articles, for example [5] , [6] ). This is bound to very large statistics in the L3 col. and its small errors. The multiplicity distributions for the same energy obtained in DELPHI [7] (25 364 events) and OPAL [8] (82 941 events) experiments are given below (Fig.4b, Table 4b and Fig.4c , Table 4c accordingly). In these experiments statistics is lower and the values of χ 2 /degrees of freedom are correspondingly smaller. The result of multiplicity distributions from all collaborations combined together is given in Fig.4d . Experimentally there were obtained 4 479 events (L3) [5] . The experimental values of P n and the corresponding probabilities obtained by PYTHIA are shown in Fig.5 . Both statistical and systematical errors are included. The χ 2 is presented in Table 5 . Experimentally there were obtained 4 146 events (L3) [5] . The experimental values of P n and the corresponding probabilities obtained by PYTHIA are shown in Fig.6 . Both statistical and systematical errors are included. The χ 2 is presented in Table 6 . 
Conclusion
As it was shown, PYTHIA describes well the experimental data on the multiplicity distribution in e + e − annihilation to hadrons. So it can be used as a reliable method of theoretical studies.
As it was noticed in PYTHIA manual [1] , the default values of all its parameters were tuned to describe the events at the energy of Z 0 peak. The ratio of χ 2 /degrees of freedom is equal to 10/22 for DELPHI col. with 25 364 events, 20/24 for OPAL col. with 82 941 events and it is surprisingly large, 1155/25, for L3 col. with 248 100 events. The ratio is approximately equal to 1 for other discussed energies, although for 34.8 it is 229/14 (52 832 events, TASSO col.). This behavior of χ 2 is quite obvious. Thus, more subtle tuning is necessary for the values of PYTHIA parameters, so that PYTHIA will be able to predict quantity results.
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